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SINCE it was arranged to hold this discussion, I have endeavoured to observe the co-relation existing between the clinical aspect and such results as certain -of the renal function tests have yielded. The tests which have particularly been brought into use are three: (1) Dye excretion; (2) forced urea excretion;
(3) urea retention (blood urea).
The total number of tests carried out at King's College Hospital is in the neighbourhood of 600, of which the majority were in cases of a surgical nature.
(1) Dye Excretion.
Two dyes are in constant use, phenol phthalein and indigo-carmine. By the former, a quantitative, and by the latter, a qualitative estimation of the renal function is attempted. Indigo-carmine is never used for a test of total function, its rdle being to give some idea of the relative working of each kidney. Phenol phthalein lends itself to a more accurate estimation, but difficulty of technique, e.g., estimation of percentages in higher dilutions, embarrassment from urinary pigments, &c., and the secreto-inhibitory effect of ureteral catheterization,. deprive it, in our opinion, of the foremost position among the tests.
In a series of cases where the figure of total renal function was required as a preliminary investigation before operation on the lower urinary tract (chiefly prostatectomies), the percentage of accurate results may be given as 66. In one case in which the result was inaccurate, the numbers were given as: (a) " Colour came through in five minutes "; (b) " 36 per cent. in the first hour."
This patient died three days after the second stage of a two-stage prostatectomy, and at the post-mortem very little-renal tissue was present, there being generalized degeneration of the tubules, and fibrosis of the interstitial tissue.
In tests for relative kidney value it may be said that in 54 per cent. of cases the tests were accurate, so far as they fell into line with clinical phenomena and the alternative renal function tests. In 30 per cent. the test results were doubtful, i.e., either the latent period (time elapsing until pigment appeared in the urine) was correct, and the excretion in the first and second hours incorrect, or vice versa. And in 15 per cent. the test results were apparently quite misleading.
In one case of unilateral hydronephrosis, which I proved to exist by pyelography and at a subsequent operation, the colour came through the affected kidney in ten minutes, while from the opposite kidney, which all clinical features tended to show was normal, no dye made its appearance in the first half-hour.
(2) Urea Concentration Test. This is a delicate test, and appears to demonstrate adequately increasing or decreasing renal efficiency in a remarkable way. At King's College Hospital we have come to put increasing reliance on it, and to regard it as an essential part of our armamentarium.
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There is a class of case, some 6 per cent. of our series, often puzzling, namely, that in which a high concentration of urea in the urine occurs with advanced deficiency, where the urea appears to leak through the kidney, or is forced, as it were, by the high " pressure head " of the overcharged blood, as MacLean has suggested (Lancet, June 19, 1920) . The necessity therefore arises for doing a blood urea estimation at the same time, even, perhaps, while the urea concentration test is being carried on, in order that precisely the same conditions of metabolism and environment may obtain in both, due allowance being made in the latter case for the excess urea in the blood resulting from the meal.
In a case of mixed nephritis, upon which my senior colleague, Sir John Thomson Walker, performed double decapsulation, we obtained the following figures, which demonstrate how the urea concentration in the urine varies according to the blood urea:- 
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In this case, as in others we have observed, it is of interest to record that the clinical condition varied rather as the urea concentration figure than as the blood urea. Our figures show too, that this class of case is a better operation risk than would have been itnagined from a mere examination of the blood urea alone.
Three examples of cases upon whom I operated with satisfactory results, may be cited, all of them being feeble old men: Where the urea concentration figure is very low it appears dangerous to carry out even the most trivial intervention in the urinary tract. Thus in one case, admitted to hospital for severe chronic cystitis, the urea concentration was 1'29. I cystoscoped under local antesthesia, which worked very well, and the patient was in no way distressed. He died two days later in typical uraemia, and at the post-mortem one kidney was found to be completely destroyed, and the other to contain numerous caseous deposits.
Regarding the techniqiue, we withhold all fluids for twelve hours before the test, and give half a pint of water immediately after the draught. We now collect specimens of urine at the end of each of the three hours following the meal, for, in quite a large percentage of cases the highest concentration occurs in the third hour; further, diuresis which is promoted by the urea, as a rule has passed off by the third hour.
Although the test is not infallible, yet provided that most careful precautions are taken in the collection of all urine passed, and that the test is controlled by a blood urea estimation, it appears to warrant a very considerable degree of confidence. It is unfortunate that it cannot be carried out in many cases in which there are digestive disturbance, vomiting, &c.; or with accuracy where a suprapubic drainage has been established.
Has any Fellow yet introduced the urea intravenously instead of by the mouth, as McGasky suggested several years ago?
A final point to note is the increased urine urea concentration after nephrectomy, well exhibited by the urea meal test. In some cases the maximum occurs in the first week and then subsides to the region of the normal or pre-operation level. In others the maximum does not arrive until the third week. These well-known facts are generally ascribed to an over-action of the sound kidney resulting from the removal of the inhibiting effect of the diseased kidney. Possibly, however, the phenomenon may be pathological and comparable to the conclusions arrived at by Rose Bradford, in his experiments on nephrectomized dogs. In the Journal of Physiology, 1899, it will be remembered, he pointed out that after removal of one kidney, shortly followed by the removal of half the remaining kidney, a diuresis occurred and the output cf urea was increased. This was ascribed to excessive nitrogenous waste, possibly from loss of an internal secretion of the kidneys. The animals died in a week. Evidence supplied by the other function tests would be of value. I have not been able to demonstrate increased functional activity after nephrectomy by the phthalein test. Miller and Cabot (quoted by Brasch in Surgery, Gynmcology and Obstetrics, 1917, v, p. 29) have observed, in rare cases, an increase in phthalein excretion after operations other than those on the urinary tract. In the majority a diminution is found. Have those working on the diastase content test, or tests other than the urea concentration test, evidence to bring forward that the increased urea output is a true expression of increased functional activity ?
(3) Blood Urea Estimation.
Blood Urea Estimation.-With regard to the value of this test, it has been amply proved that, in apparently any individual, the blood urea is a quantity variable through wide limits according to environment and metabolism in health and disease. Our attention was drawn to this by noting the marked increment in the blood urea during the few hours after the urea meal adminis- When alluding to the urea concentration test, I referred to the fact that a high urine urea may occur with a high blood urea, and it follows then, that either test may be misleading, unless controlled by the other. In other words the two tests are interdependent and complementary, and perhaps we should go further and regard them as two parts of one test. This precaution is not sO much required where the blood urea is very high, anything over 130 mgr.; but in those cases in which-it is found to be 40 to 90 mgr., and the majority of candidates for prostatectomy fall into this group, the combination test will provide a far more accurate assessment of renal efficiency.
It may, therefore, be said, that the blood urea estimation fulfils two important functions:
(1) As an adjunct to the urea concentration test by eliminating an abnormally high "pressure heads" of blood urea, which may be causing a high urine urea.
(2) In distinguishing urtemia from diseases which present clinical features indistinguishable by the ordinary bedside examinations.
It does not appear that in practice, conditions of life can be so accurately arranged as to enable us to stabilize in any one patient his blood urea content in order that the changes through narrower limits can be depended upon to give reliable information as to the finer variations in renal function. I am inclined to think, therefore, that the blood urea estimation, as a separate entity, practically only decides between very efficient and very deficient renal function.
Mr. J. SWIFT JOLY. (ABSTRACT.) The " urea concentration test " has been very extensively used at St. Peter's Hospital during the last two years, but I shall only consider the results obtained in cases submitted to it since July 1, 1921.
(1) Enlar-ged Pr ostate.
In four months sixty-four observations were made on cases of enlarged prostate; of these twenty-six gave a concentration of 2 per cent. or over, eighteen of from 1'5 to 1 9, thirteen of from 1 to 14, and seven under I per cent.
(1) Taking the twenty-six cases giving a concentration of over 2 per cent.: The prostate was removed in nineteen, with two deaths. Suprapubic cystotomy was done on the remaining seven with one death. One death after prostatectomy was due to pyelonephritis, the other to shock. The death after the cystotomy was in a case admitted suffering from pyelonephritis, with a widely oscillating temperature. Before operation he gave a urea concentration of 3 per cent.
(2) Eighteen cases giving a concentration of between 1'5 and 1'9 per cent,: Prostate removed in thirteen cases, with one death. Suprapubic cystotomy in five cases. The death was not due to renal deficiency.
(3) Thirteen cases giving a concentration between 1 and 1@4 per cent.; Five prostatectomies with one death, due to pyelonephritis. Six suprapubic cystotomies. Two cases, no operation.
(4) Seven cases giving a concentration under 1 per cent.: Four prostatectomies with no death. Two cystotomies. One case, no operation.
From these figures it is very difficult to draw any conclusion, but it is obvious that prostatectomy can be performed safely with a urea concentration of very much less than 2 per cent. Of the nine cases giving a concentration of less than 1'5 per cent., four showed definite signs of pyelonephritis during convalescence, one of them dying of this complication. My opinion is that with a concentration of 1P5 per cent. or over there is little risk of renal failure after a prostatectomy, but there are a considerable number of cases in which the prostate can be safely removed, the patients giving a much smaller percentage concentration than this.
In addition to observing the urea concentration, the quantity of urine passed in the second hour after the urea draught was carefully noted, and the amount of urea passed was also calculated. It was found that all the cases that did badly, in spite of giving a high urea concentration, gave a very poor diuresis; while those that did well, in spite of a low concentration, gave a good diuresis. For example, the only case that died of polynephritis with a concentration of over 2 per cent. gave the following figures: Concentration, 2'7 per cent.; quantity, 1 oz.; amount of urea passed in the second hour, 12 gr.; while the following are typical examples of cases doing well in spite of a low concentration:- 
